In an Oceanography article published 13 years ago, three of us identified salinity measurement from satellites as the next ocean remote-sensing challenge. We argued that this represented the next "zeroth order" contribution to oceanography (Lagerloef et al., 1995) because salinity variations form part of the interaction between ocean circulation and the global water cycle, which in turn affects the ocean's capacity to store and transport heat and regulate Earth's climate. Now, we are pleased to report that a new satellite program scheduled for launch in the near future will provide data to reveal how the ocean responds to the combined effects of evaporation, precipitation, ice melt, and river runoff on seasonal and interannual time scales. These measurements can be used, for example, to close the marine hydrologic budget, constrain coupled climate models, monitor mode water formation, investigate the upper-ocean response to precipitation variability in the tropical convergence zones, and provide early detection of low-salinity intrusions in the subpolar Atlantic and Southern oceans. Sea-surface salinity (SSS) and sea-surface temperature (SST) determine sea-surface density, which controls the formation of water masses and regulates three-dimensional ocean circulation. 
.
In conjunction with the SSIWG, parallel efforts in both Europe and United States continued to study satellite sensor concepts and mission designs that could measure salinity either as a secondary or primary objective. Further analyses provided more rigorous assessment of the technical issues and feasibility (e.g., Yueh et al., 2001) . A number of field campaigns were launched to obtain new data and test retrieval models (Le Vine et al., 1998; Wilson et al., 2001; Camps et al., 2004) . Two explorer-class missions, one on each side of the Atlantic Ocean, were proposed and approved as a result.
The European Space Agency (ESA) Soil Moisture Ocean Salinity (SMOS) mission is now scheduled for launch in late 2008 (http://www.esa.int). SMOS targets both land and ocean measurements, and uses a phased-array sensor that will provide ~ 45 km average spatial resolution with primary requirements to measure soil moisture. Studies indicate that the best-case salinity retrieval accuracy has the potential to meet the measurement requirements (Table 1) when the uncorrelated sensor noise alone and spatio-temporal averaging are Table 1 . salinity sea ice Working Group (ssiWG) principal scientific objectives for sea surface salinity (sss) remote sensing
Improving seasonal to interannual [ENSO] climate predictions:
This effort involves the effective use of sss data to initialize and improve the coupled climate forecast models, and to study and model the role of freshwater flux in the formation and maintenance of barrier layers and mixed layer heat budget in the tropics.
2. Improving ocean rainfall estimates and global hydrologic budgets: precipitation over the ocean is still poorly known and relates to both the hydrologic budget and to latent heating of the overlying atmosphere. The "ocean rain gauge" concept shows considerable promise in reducing uncertainties in the surface freshwater flux on climate time scales, given sss observations, surface velocities, and adequate mixed-layer modeling.
Monitoring large-scale salinity events:
This effort may include ice melt, major river runoff events, or monsoons. in particular, tracking interannual sss variations in the Nordic seas is vital to long-time-scale climate prediction and modeling. high-latitude sss variations influence the rate of oceanic convection and poleward heat transport. These measurements will also be the most technically challenging because of the sss accuracy needed, and the relatively weaker radiometric signature at low sea temperature. In particular, they supported specific enhancements to the global observing system to improve SSS estimation by The three Aquarius microwave radiometers will measure microwave brightness temperature in vertical and horizontal polarizations (T H and T V , respectively). The radiometers will also measure polarimetric channels to correct for the Faraday rotation of the signal as it passes through the ionosphere (Yueh, 2000) . These sensors will be aligned with an offset 2.5-m-aperture antenna reflector to generate the three fixed beams at incidence angles of 28.7°, 37.8°, and 45.6° Global rMs (psu) 0.20 0.14 Marin rss (psu) 0.14 0.14 The top portion shows the allocated sensor and geophysical errors (left column) in terms of v-polarized brightness temperature (T v ) in kelvins (k), and the current best estimate (CBe, right column). The margin is the additional root sum square (rss) error that could be included before exceeding the allocation. The bottom portion shows the monthly root mean square (rMs) salinity error by latitude band based on the total error allocation of 0.38 k for each data point. These figures include the measurement sensitivity as it varies with sea surface temperature (ssT) and the number of samples averaged per latitude band. The global rMs error allocation over the latitude bands is 0.2 (pss-78) and CBe 0.14 (pss-78). The error tables and many of the foregoing assessments assume vertical polarization because the radiometric sensitivity to salinity is somewhat greater than for horizontal polarization at offnadir incidence angles. Nevertheless, horizontally polarized data contain useful information, and the Aquarius baseline algorithm and science simulator utilize both channels in the basic retrieval model (1).
Basic Measurement Requirements
The coefficients a 0 , a 1 , a 2 , and a 3 are independent functions of SST and the individual beam incidence angle θ. These Aquarius science Algorithm simulation In addition to the NASA Aquarius instrument, the observatory will include five other scientific instruments and a data-relay system (Table 3) Data processing, Distribution, and science education NASA and CONAE will share the data processing and distribution activity. refereNCe s
